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Clinical research is heavily reliant on animal models to identify potential risk, potential efficacy and disease management strategy.  The pre-clinical data allows for the testing of non-traditional therapeutic approaches and new technologies to delivery drugs and biologics.  It is not uncommon for the pre-clinical model biologics or siRNA to differ significantly from the human product that will be tested in the clinical trial.
The antibodies that are developed in mouse models are significantly different than the antibodies used in humans.  As example: Immunotherapies that target CTLA4 or PD1 were developed in mice first.  These antibodies were specific to the mouse preclinical model used, namely against the proteins expressed by the mice, CTLA4 and PD1.  The process of "humanization" is applied to monoclonal antibodies developed for clinical administration to humans. Humanization of the antibody is necessary. 
The mouse sequences of antibodies are partially distinct from homologous antibodies occurring naturally in humans, and are therefore potentially immunogenic when administered to human patients. Hence, the antibodies need to be modified (humanized) in some fashion to ensure that it can perform in clinical trials with human subjects.
Platforms, such as siRNA, have an extensive track record in animal models and have been used with great safety in phase I studies for skin conditions and cancer (1-4).   
Dependent on the target, there is sufficient homology (sequence similarity) between human and mouse genes that the same siRNA sequences can be used to reduce the expression of the target protein. CTLA4 and PD1 are genes that do not have high sequence homology between mouse and human.
One cannot use the human siRNA for preclinical studies with mice and one cannot use the mouse siRNA with human subjects.  Not only is it industry standard procedure to use mouse specific siRNA for mouse experiments and human specific siRNA for human subjects; but it is imperative to use the mouse siRNA for preclinical studies with mice and it is imperative to use the human siRNA for human clinical studies.  In both cases the "same" protein is targeted and the same biological pathway is altered.                     
Similarities between the mouse and human sequences, over the total length of the published sequences, help to highlight why this is the case.  The similarities are within the coding sequences, but a great deal of species specific divergence is present:   
A. Mouse PD1 (NM_008798) Vs. Human PD1 (NM_005018): 71 % identity over 47 % of the sequences.   
B. Mouse CTLA4 (NM_009843) Vs. Human CTLA4 (NM_005214): 79 % identity over 74 % of the sequences. 


RFE Signal Technology
EMulate Therapeutics science and technology is based on magnetically induced electron and charge transfer. Electron transfer is central to the function of many biologic processes and artificial magnetic fields are capable of triggering a receptor response and conformational change in the absence of a physical agonist. A specific and precise oscillating magnetic field with the proper vector, magnitude and pulse duration can move a charge along a protein pathway much the same way an electron is forced to move in copper wire.
Every molecule has a unique electrostatic potential. The electrostatic potential is critically important to the chemical properties of a molecule and how a molecule interacts with, and in, a biological system. EMulate Therapeutics ‘Super Conducting Quantum Interference Device’ (SQUID) based technology measures the unique electrostatic potential of a molecule, as specific Radio Frequency Energy (RFE). This unique and specific RFE is used to induce electron and charge transfer in a defined bioactive target, altering cell dynamics to produce a therapeutic response. EMulate Therapeutics RFE technology has been shown to reduce the expression of specific mRNA and protein in vitro and in vivo.  

Sequences
The sequences that were measured by EMulate Therapeutics technology, for the pre-clinical mouse studies, are specific to mouse mRNA.  The sequences that were measured by EMulate Therapeutics technology, for human clinical trials, are specific to human mRNA. 
Mouse and human sequences from the National Institutes of Health (NIH) Database were used to construct the siRNA for EMulate Therapeutics RFE signal measurements and recordings.  All siRNA constructs were produced by Dharmacon, a GE Healthcare company. The mouse and human sequences are as follows:
Mouse CTLA4 (NM_009843):
Sense:   	5'-GCAGCAUAAGGAUAUAGCAUUAUGG
Antisense:   	3'-CCAUAAUGCUAUAUCCUUAUGCUGCUU
Human CTLA4 (NM_005214):
Sense: 		5'-UGACCUUCCUAGAUGAUUCUU
Antisense:	3'-UUACUGGAAGGAUCUACUAAG

Mouse PD1 (NM_008798):
Sense:		5'-GGAGCAAAUGCCACCUUCACCUGCA
Antisense:   	3'-UGCAGGUGAAGGUGGCAUUUGCUCCCU
Human PD1 (NM_005018)
Sense:		5'-CAGAAGUGCCCACAGCCCAUU
Antisense:	3'-UUGUCUUCACGGGUGUCGGGU




The mouse sequences have not been constructed from previously published studies, but designed de novo and tested using the RFE signal delivery system.  All pre-clinical and safety studies demonstrate that the RFE signal is safe in mouse and guinea pig, and an immune response is being activated to suppress tumor growth.

The anti CTLA-4 and PD-1 signal (A2HU), used in the NAT-105 (NCT02507102) clinical trial, targeting the known and published human sequences.  The siRNA against the human sequence was constructed with the same technology that was tested in mouse.  The signal derived from the siRNA sequence for human is specific for both human CTLA-4 and PD-1 and will not target other proteins.  The safety profile of the Voyager technology has been validated in both the US and AUS clinical trials, with no reported adverse events when study subjects are exposed to the A1A signal.  EMulate Therapeutics expects that no adverse events will be reported in the subsequent human trials and the signal will be specific to the targets that have been validated in mice.
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